Molecular diagnosis of maturity-onset diabetes of the young (MODY) in Turkish children by using targeted next-generation sequencing.
To perform molecular analysis of pediatric maturity onset diabetes of the young (MODY) patients by next-generation sequencing, which enables simultaneous analysis of multiple genes in a single test, to determine the genetic etiology of a group of Turkish children clinically diagnosed as MODY, and to assess genotype-phenotype relationship. Forty-two children diagnosed with MODY and their parents were enrolled in the study. Clinical and laboratory characteristics of the patients at the time of diagnosis were obtained from hospital records. Molecular analyses of GCK, HNF1A, HNF4A, HNF1B, PDX1, NEUROD1, KLF11, CEL, PAX4, INS, and BLK genes were performed on genomic DNA by using next-generation sequencing. Pathogenicity for novel mutations was assessed by bioinformatics prediction software programs and segregation analyses. A mutation in MODY genes was identified in 12 (29%) of the cases. GCK mutations were detected in eight cases, and HNF1B, HNF1A, PDX1, and BLK mutations in the others. We identified five novel missense mutations - three in GCK (p.Val338Met, p.Cys252Ser, and p.Val86Ala), one in HNF1A (p.Cys241Ter), and one in PDX1 (p.Gly55Asp), which we believe to be pathogenic. The results of this study showed that mutations in the GCK gene are the leading cause of MODY in our population. Moreover, genetic diagnosis could be made in 29% of Turkish patients, and five novel mutations were identified.